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irouscHj" i>reparc'(l by I'rof. Tj. C. Corbett, Ilorticultnrist of ll^^ 
liui enii, und roeonnnend that it be published as a Farmers' Hull^tti, 
It treats of tho advantages of a supply of ice for farm use and gives 
directions for harvesting ice and constructing' ice houses. 
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INTRODUCTION. 

The great variety of ns«»B to w'lncli ice i» now put in the economies 
of living is suflicient reason for a brief di»cMi!«»ion of tlie principles of 
ice prespTViition and tJie conf^rnction of ice houses. Tn many parts 
of the conntry the harvesting of ice is iin important intlnstry. Im- 
mense honsos lire constructed niid eqnipped with ehihoiate i)ower 
devices for elevating ice. These houses are are only temi)orary 
.storage ipiarte^'s, however, as this great harvest of millions of tons 
is made to me*it th« wmits of the s^^ltcring cities diiriiijp the limtvd 
months. 

As the demand for ice in the citie« inor«jst»s with the rise in hmn- 
peratnro, cnrs and shi]>s tire pressed into jwwvice to tritnsport the con- 
tents of these grtnit orohonnes. Before the manufiict"im» of artiftei«l 
ice was a conimerciiil possibility the storage and distribution of nat- 
ural ice was the only means of relief for the denizens of the city 
from the snnimer heat. Downing in his essay on ice houses says that 
millions of dollars worth of ice has bwn shipped from Host on alone 
in the last eight years, a considernble part of this trade being with 
foreign ronntries. While iit the present time most inland towns of 
the South rely upon the home manufacture of ice. coast cities still re- 
ceive II part of tiieir animal snpjjly from the natural ice fields of the 
Xortli, whei*e it has b<K*n storsd during tlie winter K*ifl»cMi. 

It is not with the ice ca*op as n soiiroe of diroct revMiin* that this 
bnllotin tj-eats, hut with ieo as n fj^ct^sr in the economies and com- 
forts of the counti-y home. 

An am])lo f;upply of ice is of greater eeononiic importance in the 
country home than in the city residence. City people, can jnirchaso 
perishable supplies as needed, but the remoteness of country hoiiiea 
from markets often rendei-s it necessary to use canned, corned, or 
smoked meat prodxiets during the season of the year when the table 
should be supplied with frtmli niwils. Kot only is ioe appreciated be- 
cause of its use in the prewH-vatioii of fresh m*mtfi, hnt1t*r, iind othor 
table snppli(p6. but tJiie production of high-i^ade dtnnewtic dfiiry 
products is almost imi>o«sibl« witaiout it. Mmiy Miai-ke** k) whioii 
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milk is now shipper! demnnd that it be cooled before shipment tot 
degree not nttainnble Avithout tlio use of ice. 

Ice if one of those luxuries which in mnny sections of the counlrv 
can bo hfid for the gathering. The cost of harA'csting and storing it 
is not great «s compared Avith the comfort th«4 it brings. 

THE SOURCE OF THE ICE SUPPLY. 

The sonrce of the ice supply will vary with locnl conditions. In 
many sections lakes, rivers, or large streams will afford ii supply of 
suitable ice without special plan or preparation on the part of man. 
In other inskincee, Avhere such natural sources aj*e not easily acces- 
sible, small streams or even the water from a spring can be stored 
in an excavation or by means of a dam, so as to afford suflieient water 
surface to provide the desired ice supply. The harvest area or sur- 
face win depend iipon tiie tonnage to be stored and the normal 
thickness of the ico in tlic locality. In central New Tork the nomiH! 
ire supply ranges from 8 to 12 inehes in thickness, while in eustorn 
Virginia 4 to 6 inch<^ is as great a thickness as ean usually be eoiintwl 
upon. 

The stream or pond from Avhich the supply of ice is taken should 
i)c fed from a source fi*ee from contamination or pollution. If the 
stream is so sluggish that water weeds thriAo in it, all vegetation must 
bo removed to prevent its freezing in the ice. l>»a«yiug vegetnble 
matter frozen in ice is very objectionable, because as the ice m»lb} 
this matter is deposited in the ice box or refrigerator, rendering it 
uimcccssarily filthy and dangerous to healtli. 

I'onds in which green spaAvn or algro grow profusely can bo rid 
of these pests by the use o£ copper sulphate. The crystals can be 
placed in a eloth snek, which is hung to a pole and trailed throu^i 
tflie Avater until the siilts are dissolA'ed. One or tAvo treatments of 
tho sulphate during the season at the rate of 1 pound to 100,000 gal- 
lon.*? of water will be sufficient to keep down such growth and make 
feJio Avater clejir and pure. It is impossible to haA'e pure ice unl«s 
tlie pond or stream is elea-n and felwi AVAtar is fi-©© from contaminatioa. 

THE PRINCIPLES OF ICE STORAGE. 

In order to keep so perishable a commodity as ice it is necessary 
ill the eonstruetion of a storago stnietnro to consider carefully those 
physical and ineehanieal principles Avliieh underlie its preservation. 
(1) To keep well, ieo must have a minimum of surface exposed to 
the air or to the i>aeking material. This is most easily accoinplisbcti 
by piling the ice in the form of a cube. A mass of ice 12 by 12 by 
12 feet exposes less surface than the same tonnage piled in any 
form less nearly that of a cube or of a globe. (2) The keeping 
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of goo<l ice depends upon the completeno^is of its insiiltitioii, wliere- 
bv it is i)rt)tected fnun exttruiil infliieiices. wiirli as lieiit and air. 
(3) nrainajje is important becaiis-e the hick ()f it iiiterfei-ew with the 
insiihition. (4) The ice itself innst ho i>aclied so as to i)rovent ns 
completely ns i>ossihlo the circuliitu)ii of air ihron^h the mass. The 
more nearly the mass of ice ai)]jroaclies that of a f*olitl ciiIk', both iii 
.shape and textnre, the eti^ittr. with ^chhI drninajjce ami insnlntion, will 
l>e- the ktH'pinK problem. The keeijinj; of ice, thoii, <l*]KMids ni)ou the 
shape of th« maat^, its insulation, itn drninap.', and its trt)liditv. 

THE ICE HARVEST. 

The ease and i*ai>idity with which ice can be pithered dei)end upon 
the condition and Iwation of the fitJd and the eharactt-r <if the ttwds 
and convMnittntttHH Ht Imnd for dttWi^ the work. 




CLEARING THE ICE FIELD. 

If the ice field is covered with snow the formation of ice will be 
retarded, ns the snow acts as a bhinkwt and raises the teniperatuit*. 
thus n'tardin^ the ice fiormation. If the ica sli(ii»t is sufRciently tliidc 
and snow falls niJou it, the wnow mnst l'>« rwnovud before harvoutiiig 
can proceed; or if. on the other hand, it is <k»sirable to incitwist' the 
thicknuBS of the ice after the snow falls, th« fieltl may he floodwl «nd 
the snow saturated with water, which is allowed to freeze, thus add- 
ing a layer of snow ice. KhuMlin/jj on small fields may be accom- 
jdished in either of two ways: (1) liy " overllowiu/^/* which consists 
merely in conducting water to the field, or by ijierein^ the ice field 
liere and there with a bar or an^jer, to allow the water tt» f<irut> it«iilf 
to the surface and gradualh' to saturate the snow. 

Snow mny l>e removed from small fit^lds. when nectw»i»SMry, by ukmiw 
of shovels, but upon hirpe fiulds it will Inj. t>eonomiei«l to horse- 
power scrapers. A ^simide plank AcrtijMir is shown in figvu'e 1. 
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HARVESTING THIN AND THICK ICE. 
Ice not over 4 inclie.s tliick luul ico from 0 to 1,5 iiiclius in thickness 
require very diffwent iiuitluHls of proccdm-e. TIic thin ico iu general 
will bo. broken into more or less regular ciikes, which -will be loaded 




as best they nniy into sleds or wagons and hauled to the storehouse, 
where they may be arranged in layers and adjusted as closely as 
possible, the spaces between the cakes being filled with crushed ice 
or snow in such » manner as to ciuise tli» whole mass to freeze into 
47n 
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as nearly a solid block of ice ns i)o&^iblo. It is more ilifliciilt to btoro 
:in<J keep ice of this chiirucler tlnni Unit luirv«slod in irKiiliir ciikcs. 
SovomI factors combine to in«ke cuiist ruction of h hunwi for llu« 
pvewervfttion of sneh m supply more exuelin^; than if built for keeping; 
a beUer trra^c. 'J'liin ieo is cbarnctcri.slio of the soullieni linnt.s of the 
storage of ualunil ice. The snpply is more or U>ssi uncertain. The 
slornf^c period iw long. The irregular form of the cukes makes it 
difficult to pack the ice so as lo i>revent air s]>aces, which may form 
uir passages and cause rapid loss. Irregular blocks and cakes iiiv 
les* easily iiisulal«d Ihsu r»g\ilnr c«kt^ of uniform size and Ihick- 
ness. If the mass is stored in a buildin;^ without packing niiilerial 
iihout it, insulation must be provided for in the conslrnelion of the 
house. The walls must he thick, well i)aeked with mill shavings <»r 
drv sawdu.st, and tightly boarded on both sides of Ihp packing mate- 
rial. A sijace of 15 iucbes bet wwn 1 he walls, tightly packed with good 
insulating unitcrial, is none too nuich. An added safeguard would 




P'la. .1. — An Ice plow with n Kiild? Kttiiro. 

be to double both the outside and inside walls. The typ« of wnll 
constnietion svigge.sted in ligmc 2 would lx» suitable for a house 
intended for the storage of ice of this character. 

Harvesting ice from (i to 15 or more inches in thickness permits 
tbe use of tools and implements that find no jihice in harvesting thin 
iec. The field may be laid otf so as to cut the cukes to standard 
dlmMisions of 22 hy 22 inches or 22 by 82 inchtiiB. Oblong cnktw have 
iiiome advantages over square ones, they can be lap]>ed so as to 
bleak joints a.s they are stored, thus reducing the possibility of t'he 
formation of air iia.ssages in the ice heap. 

In order to obtain cakes square or reetangidar in form a square 
mode from light strips of boards with straight edges may be n.sed. 
A .square with sides 12 to 10 feet long will serve the purpose nicely. 
Draw H line across the ico fi«fld parallel with each Ride of the squiire 
andwithnhand marker or with n saw accurately follow tiiis line. By 
lh« uao of a jdow wit4i a^uge atn'nclied, mieli n& is* s^iwvn in fiipim 3, 
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the field can be cut into parallel bands or ribbons. If the liur- 
vest is an extensive one and the water is of considerable depth, aftor 
the field is plowed at right angles to the first plowing the ice niuy 
be barred off in large masses or strips and floated to the shore or 
loading place, where it can etisily be broken b^' an ice spud or bnr 
into cakes of the dimensions outlined by the plow. The use of a 
plow is not confined to large fields or to ice that will bear the weight 
of a horse. In fact, ice fields on bodies of water too shallow to jier- 
mit the use of a saw can bg hurvested by means of the plow bv 
attaching to it a light wire cable or rope and operating it from the 
bank by horse power. 




On fields where ice is stored commei*cinlly the cakes are floated in 
large areas until near the channel, then barred oft and carried by 
hoisting machines to the storag'e hoiiee, as suggested in figure 4. On 
small fields, where the quantity stored is 50 tons or less, the cakes 
are cut or barred ofi". floated to the loading platform, and placed 
upon it by hand or by horse power. The extent to which labor-.saviiifr 
devices may be introduced is measured by the cost of labor, the 
extent of the harvest, or the dispatch desired. 

FLOE ICE. 

Under certain conditions the only practicable way of obtaining a 
supply of natural ice is to catch it as it is going out in the spring. 
"When the snow melts and the spring rains come on the ice at the 
headwaters of streams breaks up and is carried down in lnrge niiisws. 
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whick CRii bfc cHiigliW lit («'miKi(l<a'n|L>W distHiictiw from the loealitius 
where il uiis foriiied. In this wiiy ice CHit be olUuincd wl small t'.ot»l. 
In (lie early dn.ys many plmitfitions alon^ (he I'otoinnc hiirvvHtwl 
tin nnnnal siii>i>ly of ice of tliis chiirnotcr nnd stored it for the iiiuist 
part in i)itR siinilnr to thnt nho\vn in figure 5. Those fortiiiiiitt» 
enough to live conveniently near Isrge strcHHis may ofimi obtniti t\imv 
ice supply in this wny. 

ICE MANUFACTURED Ilf METAL CANS. 

In some loenlitiew none of the sources of ntitural ice will he 
iivnilnble. Under such conditions ice may be miinufactured by using 
ciiUH made of lumvy galvanized iron nnd provided with n heavy 
band-iron or wire r«MiforGiMu«it around tliii U>\i. Any tiuismit^i can 
make such cans. The chus should be of the dimuaisions of n standard 
cake of ice; tlint is, 
22 inches square at 
tha top, the bottom 
being s o ni e w h a t 
RiuiUer, so as to 
ninkc the sides of 
the can slightly 
Ihiring. As soon as 
settled cold weather 
comets Mrr»nge tlie 
cans on a level pint 
of ground or on a 
level i>Ijitfoi*/n near 
the well or other 
water supply, 1' ill 
the cans with clear, 
fresh water, nnd 
when a sullicient thickness of ice luis formed to permit them to l>c 
turned ovar, evmi if the whcll of ice is not more (li«n 1^ or 2 incli^ 
thiek, ponr a <iuart or two of boiling vvat&r ovc*r *H*eh iii>turiicd c«n tti 
loosen it from the shell of ice. This will give n hollow h^hoU of ice 
about 2 inches thick on the bottom, which was formerlj* the f^ur- 
face of the water in the cnn, 1^ inches thick on the sides, nnd 
with only a thin shell on the toji, which was at the bottom of 
(the can. llreak the thin shell of ice over the top and remove nil 
but about 2 inches of the water in the envity. Place the shdl 
of ice in un exposed but well-shadwl situntion, and as rui>idly as 
the water in the rIicU freezes ndd a few quarts at a time 
until the entire cavity is filled and a solid block of ice is pro- 
duced. In this waj% with 15 to 25 cans the necessary supply 
for a farm can bo secured ut small cost in ti few (la3's, the time 
depending, of course, upon the weather conditions and the nuud)er 
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of c.iis 111 operation. If tlie ciiiis nic carefully handled tliey should 
luAi sevoial years. The ice obtained in this way will be puie— free 
from vegetable growth, whicJi .somotimes damages pond and river 
ice. 15eean.se of its superior quality such ice will justify the eon- 
striiction of a building which will ])erniit its being storsd without 
the use of sawdust or shavings. A building eonstructed aft&r the 
plan suggested m figure 2 will meet the reqniremcMits. 

COMBHfATlON OF WATUftAL AND ARTWICIAL MEANS OF OBTAINING ICE. 

The home ice supply is sometimes obtained bv using a com- 
bination of natural and artificial inean.s. AVhere an elevated water 
tank is at one's command, a line of pipe eaii bo carried to perforated 
pipes placed on the ceiling of the icf house and during freeziiiK 
\yeather the pressure from the tank can be used to carry water 
through the perforated pipes to be sprayed into the storage chamhei- 
as long as freezing continues. By careful use of thi.s plan on cold 
nights and during freezing days a supply of ice can be built up in 
l)lace. The protection of such a supply is the same as that of ice 
eut and stored in the usual manner. 

TYPES OF ICE HOUSES AND THEIR ADVANTAGES. 

Since ice at best is a highly perishable jiroduct, re<piiriiig special 
equipment for its Jireservation, such natural advantages ar are ollered 
by shade and exposure should be taken advantage of in locating an 
ICC house. A shady situation witli a northern exposure h«s a decided 
advantage as a location for such a building. 

Tn general design ice houses lire of three types: (1) Those built 
entirely above ground; (2) those built partly above and partly under 
ground; and (3) those, of the cellar type, built entirely below ground. 
The aboveground structure is by far the most common of these types. 

The advantages and disadvantages of these three types may be 
briefly stated as follows. Aboveground houses can, as a rule, be more 
economically constructed than either of the other designs. K.xeava- 
tions are expensive U> make and diffieult to insulate und drain prop- 
erly. Insulation and drainage are two of the most inii>ortant factors 
in the preservation of ice. It is true that the tOTiiperaturc of the earth 
varies less than that of the air, but the fact that the temperature of 
the earth at C, or 8 feet below the surface remains at or about 55° V. 
the year around miikos it quite as important to jjrotect. the stored ice 
against the earth heat as against the heated air. It is more difTicult 
to remove ice as needed during the season from pits than from struc- 
tures above ground. Slight advantages are apparent at harvest tiliia 
in faTOr of the cellar or the half-sunken types of house, and under 
som« circumstances they will be preferred to the other type. 
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CONSTRUCTION OF ICE HOUSES. 

As has betS'ii oxpliiiiied, tlie longtli of tiiiitt ice iniiy be kept depends 
upon the churtictor of insulntioii i>rovidod. This will iiutiirully viiry 
with the U)«ifeion of Uic ice houHe snd fclie nu»thod of construction. 
Another important fnctor will be the eo>H, of eonstruetion. 

The siniplciit tyixi of ice preserA'ution consists in stiicking the c«kcs 
in a eompHCt muss on ii \vell-tl mined site, iis well i)roteeted us possible 
by nnturiil or artificial buiTiurs from sun iind wind, and covering the 
muss with sawdust, shavings, fodder, marsh hay. or any otluT good 
inwnlating material. Such a ernde method is not to be reeonimendtHl 
exrejit as a temporary makeshift f^>r ire which is to be ust*d wtrly in 
the f^eason. 

mjEXPEWSIVE ICE MOUSES. 

An inexi>ensivc iee Iioimtp which will give good Katisfac^tion in lo- 
calities on or north of the isoth<*rm of Xcw York City can be con- 
structed as follows: As a site for the strnotnre choose a well-sheltorod 
hnration convenient to the place where the bulk of {ho ice will be used 
during the season. If the area is jiot well drained naturally, grade 
the surface so that no surface water can ever flow into or through 
the building and so that the water from the molting of tlio ice will be 
quickly disposed of. In some instances it may bo necessary to provide 
tile drains laid 15 or 18 inches below the surface to caro for this water. 

Having properly provided against water, both fmrn without and 
from within th« ie« Iuuimo, s>¥-t. a line of .squarod or flHt-t-t^iwl jjoIwh -4 
t*ml apart, so as to form a nqimre of t'he dimensions dwired. The 
height of the poles should l>e the same as the length of tlie side of the 
square, if the greatest economy of space and the host keejiing condi- 
tions for the ice are desired, i. e., a building 14 feet wquarc should 
1)0 14 feet high. A house of this size will provide storage for a cube 
of ice 11 by 11 by 11 feet, which, without allowance for voids, is 
equivalent to about 38 tons. (A cubic foot of ice weighs approx- 
imately 58 pounds, and 1 ton of ice occupies nearly :i5 cubic feet.) 
To complete the ice house, cut the posts to n nnifiu'in height and nail 
a double 2 by 4 inch or 2 by ft inch jilate on top of thein. The sides 
msy be inclosed by boarding both inside and outside with rough lum- 
ber. To give a neat outside appearance the outside hoards umy be 
planed and ship-lapped, or ship-lap siding may be placed over the 
rough sheathing. The space between the two board walls may ov may 
not be packed with shavings or sawdust. If packed, the piieking 
material should be perfwtly dry. The roof may bo either a sinqile 
oven-.span one-third pitch roof, with the gabfe** bo»rded uj), or a hi]> 
roof. 
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Ill ordor that the house may be filled without iiiineeessarj' labor a 
continuous door should be provided in the middle of one end. The 
door should be made in two or three sections, and as the house is 
filled loose planks of proper length should bo at hand to place across 
the opening of the door to hold the paeldug- material in plaee as the 
heap of ieo grows in height. 

The ice must be pUcQd on a bed of snwdust,. shavings, or othv 
packing niat(«*ial nt le»st 15 inches deep, and the riek of kse shoul4 
not approach the side walls closer tJian 15 or 18 inchesj the infeervwi- 
ing space being filled witJi packing material and thoroughly ranunatl. 

MASONRY ICE HOUSES. 

Instttad of the cheap, temporary construction just described, i«e 
honsofi of a permanent nature can be built from brick, stone, or oon- 
eretc. Ju thase, as in fniuie-constrnctpd houses, the mass of iceshould 
approach as closely as possible a cube in form. If the masonry house 
is to be used in t-Iie same manner as the temporary house no inside 
lining will bo necessary. The packing used about the mass of ice 
may be allowed to come in direct contact with the wall. A IJl-iuch 
brick wall or a 12-inch concrete wall will provide the necessary 
strcjigth. The masonry walls are not as good nonconductors as 
timber walls. It will therefore be necessary for the protection of the 
iee to re4y on the packing material rather tli»n on the wall itsoJf. If 
tJie house is to be used for storing ice witiioiit the use of sawdust or 
shavings the construction indicated in figure 2 must be followed. 
The lining must be as complete on the floor and ceiling as on tjic side 
walls in order to provide safe insulation. 

^Masonry houses may be constructed entirely above ground or partly 
below the surface, as convenience or necessity may dictate. 

RELATION OF THE ICE SUPPLY TO FRUIT STORAGE. 

In ord^r that fruits may be held for long periods in storage it is 
necessary that » uniform low tumjwrature be maintained in lha store- 
room. AVith many products a uniform temp«jattire is of more im- 
portance than a low temperature. "With apples, which is the crop 
iisiially held in storage, it is desirable that the fruit reach an advanced 
state of maturity upon the tree, but that the ripening process be 
checked immediately when the fruit is placed in storage. This sud- 
den check can not be effected in ordinary storage at i>icking time. It 
is therefore necessary that the storage house be provided with means 
for i*educing the temperature to the required point and holding it 
th(*re until natural conditions permit the introduction of cold air from 
tjie outside. 

Sevei-al systems have beciii used for accomplishing this result. The 
simplest is to build th« ice house as a two-story striictjirc and to store 
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the icu above luid tlu» fruit below. The iee luuy be stored at harvest 
time ill an ice house or in an ice chanib&r urrangrc?*! over the room in 





Pio. fl, l>lii|;raini« Kliowlnjt croHH ^ectlous of a buUdlntir plnnnod far nlorln^ 1^44iriiTll J 

fruit Iwlow : A, IyJn^?^tunlnl»l wictlon ; trsHHv^rne itwtioti. 



\\-bich the fruit is to 
be heUl, or the phiee 
may bo Kinip»ly a 
temporary store- 
rooni to which the 
iw is ti'iinsfarrwl at 
the time the fruit is 
stored. Both these 
phins have Iwcii fol- 
lowed, but the one 
to be used in any 
particidar instance 
Vfill (lu^ieiid upon 
the cost of handling 
the ice and the c»r- 
tainty of the fruit 
liar\*est* 

The ^rieral prin- 
eiples iuvolvetl in 
the eonstTuctjon of 
sneh a house hold 
for both plans. 
Where thostructui*e 
is for combined ice 
and fruit storage 
the iee ehinnber will 
of necessity be much 
larger than when ice is used merely to lower the tem])erature of the 
house at liitrveet tim«. The dH:«jls of constinictioti shown in ligiire 6 




Via. 7. — IH«Kr«m« Hliowlnjf Ih^ 
floor UFtt'd In tbc buUdin 
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may Ixi so inotlified as to adiipt the building for cither uwe. If ihe» 
object is especially that of frnit storage, the ice chamber Jiiay bo ko i*e- 
duced as to serve merely a a bunker in wliich tt> place several tons of 
ice at a time, to be replaced as needed. The detail of fi^ui*e 7 ishowsa 
slat floor built of 2 by 4 inch Georgia pin«f supported on 2 by 12 inch 
or ;J by 12 inch joists, as needs may require. The joists are protected 
by a cap of j^nlvanized metal 15 inches wide tacked to and fonucwl 
over t3ie top of the joists prior to laying the shit, floor, mo that the 
drip from eaeli metal cax> may be caught- by the line of flutter (fiy. 7, 
A ) which is suspended between the joists. Thi is one of the simplest 
tyi>cs of floor eonstructiou possible for this stylo of structure. 

COMBINED ICE HOUSE AND DAIRY. 

Kven where for convenience and economy it i.s desirable to have 
tlie dairy under the same roof as the ice liou.se, it is not satisfaetorj* 
t*> attempt to combine the ice storage with a cohl store. "When it is 
necessary to u.sc ice for chilling milk or other dairy products it is 




FiQ. &- -LoDgltuillnul »>■> l-l-^-n ■>■ •■ >M>rnHBM IM ]|vMle and <Miry. 



better to remove the ice from the ice house or compartment and place 
it in a specially constructed ice box or refrigei'ator rather than to 
attempt to maintain a eold room by storing the ice about iind in 
contjict with it. The chief argument against the combined arrange- 
ment is that it i^reveiits the storage of ice in a solid mass. As a 
result the waste is much greater. Again, tlio require«i®nts of the 
storage i-oom awd tlie i-efriger»tor vary from time k) time. Advan- 
Utge Qfim be t«ken of felies© fl*ictuati«i tio hueband t4j« ice supply when 
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llie two are separate. Tlioro are decided udvant«f;es in having tlie 
ice sui>ply convi'iiieiit (o tlit* tlniry lioiisc or i'efrif*;eriitor, I»iit it is poor 
economy to hiiild tlic refrifreriitiir or cold stoiv inside the ict» slorage. 
The tirrimi^nuMit siifrtrestetl »» fifriircK 8 and 0 is to be preferred.* 

COMBINED ICE HOUSE AND REFRIGERATION PLANT FOR 
THE STORAGE OF FARM PRODUCTS. 

AVherc nn ahnndant supply of natural ice can he harvcHted an- 
nnally it will 1m? a simple matter to nniintain hij;li-eliiss refrifierution 
by inistallin^ a hrine circulating system. The principle on which 
thi.s patented .systtoin works i** the wajne hs me*liMii**ftl r»^fl-ig«a"at ion, 
except that the cold is Kecnre<l through « frecwiug mixture of iee and 
Rait in a tank in which the primary eoiln aae locnt«d, ma sliown at 
// in fignix' 10. As the brine 
in these coils becomes eliilled it 
passes out throujjh the bottom 
(if the coils and slowly (lows 
through the eoils miirked <7, 
which are located in the cool- 
ing room. The heat of this 
room is BbKorl>ed by tJicae 
yliillcd pip**s and iis the brine 
warms up it ptisw*s out and \ip 
info the primary coils, and in 
this waj' a continuous circulu- 
tioii is maintained between the 
two pipe systcius. 

I'^or eonvenienee the ice house 
enn l>e nuule a part of the 
structure, so that the ice can Ik? 
elcvHk^d above the stor«ge 
oJiiitnbei- and direct>ly into the 
crusher, which can be located in tlw attic »bove the primary coils 
indicated at As the dniwing shows, the spuoe above th^ cool- 

ing room might Ije ntiliKcd as a farm shop or for a coopemge if one 
were to be in.stallcd in connection with an apple orchard. It would 
not be advi.sablc to attempt to instnll this system without having nn 
experienced engineer calculate the piping necessary for any given 
storage room as well as the cooling tank. The question of insulation 
i.s also a very important one and should be carefully specifie<l. 

' Vor more detailed informsMon ronc^rnlnir the nloraice of buttpr. niillftin 84, «n(l 
for the otorafif? of chcem, Biillelin M, hrtHt th« Bw r t m u ef A'irtmfl Industry, UlrH'fta 
t^tateM DriiHrtmp^nt of Agriculturt. 
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This construction is udaptcd to smiill or to very extensive plants. 
Tlio Depjirtnient of Aj^viciiltiire iihcs this system in ii jjlant wliich hus 
hcen installed at the Arlington Experimental Farm. The cooling . 
room in this case is 28 hy 30 feet with 8-footceilings. Snflicient .space 
is thereby provided to store SOO barrels of ai)ple.s.* 

THE CONSTRUCTION OF A REFRIGERATOR. 

The construction of n farm i-efrigerator largo enough to meet the 
re<iuirements of a Mell-equipped farm for the storage of oggs, butter, 
aud fresh meat and for chilling or preeooling fruits in small quan- 
tities is shown in iiguro 11. Tlii.s refrigerator can be constructed in 
a cellar, in the lean-to of an ice Iiouse, or in any other farm building 
where convenient and suitable protection can be })rovided. If none 



Fig, jo. — DIafrram showlnK a combined tee house and cold-Rtorage plant. 

of these alternatives is possible, the refrigerator may be constructed 
as an indepondetit. building. If built as a sotparate st4'Uetnre, the 
some care in the choice of a site should bo exorcised as in choosing 
the location of an iee house. The construction is shown in detail in 
figure 11. The essential feature is a well-insulatcd room containing 
an ice rack, drip pan, and drain. This refrigerator is 8 by 10 feet 
and has a floor space G by 8 feet available for the storage of pro<luce. 

Such an arrangement will require about 100 tons of iee during the 
year, but it can bo used to hold e^ggs and butter over the season of 
abundant production. A supply of fresh moat can be kept by sueh 
means in localities where dist.ribnt*ing wagons ai*o not run, and even 
whei'e a local supply is available the j>rodueer can arrange to supply 
his table at wholesale rather than retail prices by killing his own 



iFor further information on thp otorlnR of applet, see Bulletin 4H, Hureaii of Plant 
Industry, United States Dt-partm^t of Agriculture. 
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sheep, pigs, or real. Instances are known where nn equipment of 
this sort has paid for itself in a single neuson Ihronj^h (he ndvunce 
secured by hohlinf? the egg output for onlj' CO day.s. Denlers pur- 
chase antl store efj;gs while thej' are mo.st iibundaut ami cheapeHt and 
dispose of tlitun during th« Ka»HOfi of lam tU^nnda-ni production Mt nn 




m 










Ki«. 11. — ItlaKramt* HhowltiK cromi iiecMon nod ilctallii of conufnictlon of a furm rofrlKor- 
alor : A, I>ptall of w«U construction and Ice bunker; H, front plpvatloa ; C, door plan; 
i»j sf^tlonat view, 

advanced pries*. A w»ll-con.stiruotad and w«Jl-lvandled refri^ei-ati»r 
of this kind on the farm will wiable the protlucei- to k**ep tlii.s profit 
at home. 

THE CONSTRUCTION OF AN ICE CHEST. 

"Where a less oxponsive cooler is dosireil an ice. ch««t will be found 
to i»rve a useful purpose. Such a choet can be made from two bo.x»<, 
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one 12 inches longer and wider than the otiier and 0 inches deeper. 
Tf the inner hox is 2 feet \videj 2 feet deep, and 3 feet long, the outer 
box slionhl bo 3 foct wide, 4 feet h>ng, nnd 30 inrlies deep. The in- 
ner box, which should be made of matrthed ivhito pine or eypress, 
shonld be lined with zinc iind provided with a drip pipe in the-bottfim 
near one end nnd n niutiil j^ratinfj 12 iiichcK fr'oni thnt end, so as to 
make » eajj^e in whieh to store a block of ice. A layer of 0 inches nf 
cork dust or dry wliite-pine shsivin^^s sliould be placed in the bottom 
of the larfjer box after it has be-en lined with waterproof bnildin^ 
]iaper. Place tlio snialler box on tlie layer of insnlatiori, making pro- 
vision for the drain, and then pack the same insula! inj^ mnterinl 
tigliUy in the spaee between the onter and the inner box. Fit n board 
over the padding between the boxes so as to cover the edf^es of both. 
Then hinge a tliiek well-insulated eover to the onter box, which 
should fit tightly and be large enough to eover the entire top of the 
chest. The joints can be made tight by weather strips and felt. Tlie 
eovar should be provided with a counter weight and a goo<l ice-chest 
lias^ to hoM it in plaee. 

CONCLUSION. 

An ample supply of ice on the farm is of groat eeonomie im- 
portanc«. Tlie work of liarvesting and stoi-ing is done at a' season 
when it will c<)st very little, as help and teams are nsnally lea^ re- 
muneratively employed during the winter than during the summer 
months. The cost of constructing ieo houses nnd refrigerators is 
small in comparison with the economic returns and the comfort which 
they afford. Ice is of greater economic impoi-tiince in the country 
than in the city, yet few who have the opportunity avail themselves of 
this luxnrj*. 



(A list pfvlnj? tlie titles of jill I'jirincrs' Riilletins nvii liable for distrlluillon will 
be K«Mit fi'(?e uiiuii ulilillcation to tt Menilier vf Congr<-'H8 or tbu SegruUii*?* i>t 
AKriciiItiim] 
475 

O 



